
The Challenge of Natural Hazards

This PowerPoint will cover information on:

Natural Hazards

Tectonic Hazards

Weather Hazards

Climate Change



NATURAL HAZARDS



• Natural hazards pose major risks to people and property



Natural Hazards

• A natural hazard is a natural event that threatens people or has the
potential to cause damage, destruction and death.

• Some examples are, volcanic eruptions, earthquakes, storms,
tsunamis (huge waves caused by earthquakes), landslides and floods.



Hazard risk is the probability or chance that a natural hazard may take place
(i.e. natural event causing damage, death and destruction).

There are a rang of different factors (reasons) that can lead to people being
at an increased risk from natural events. Some examples are;

Wealth of country (if a country is rich or poor)

Magnitude of an earthquake (how powerful an earthquake is) 

Regularity (how often they happen)

Population density (how many people live in an area)

Richer countries will have a smaller hazard risk because
they have the money and technology to build strong
buildings that will not fall down in an earthquake. Rich
countries are therefore more prepared and will have a
higher chance of surviving a natural hazard. Poorer
countries have a higher hazard risk as they are not as
prepared.

You might get a question on
how factors could increase
hazard risk, look at the
example answer.



TECTONIC HAZARDS



Earthquakes and volcanic eruptions are the result 
of physical processes on plate margins



Tectonic Hazards –
plate tectonic theory

• The Earth is split up into different
layers. The crust, mantle, inner core
and outer core.

• The plate tectonics that make up the
Earth’s crust are not stationery
lumps of rock, they are continually
moving at around 2-3cm per year.

• They float on top of the mantle.



• The tectonic plates move very slowly.
Around 2cm a year! Look at the map to
see what direction they move in.

• The tectonic plates move because of
convection currents in the mantle.

• Convection currents are hot molten rock
(magma).

• Convection currents in the mantle are
heated up due to the temperature in the
Earth’s core. The convection currents are
hot and this means they rise to the top.
When they cool down they sink. This
continues to happen and moves the
tectonic plates.



• The Earth did not used to look like it does today. It used to look like
this.

• It looks like it does today because the tectonic plates moved,
because of the convection currents in the mantle.

• We know the tectonic plates moved because we have evidence!

• The match in shape between the east coast of South America and
the west coast of Africa suggests both were once part of a single
continent. They fit together like a jigsaw.

• There are similar patterns of rocks and similar fossils on both sides of
the Atlantic. These areas must have once been connected.

• Fossil remains of the same animals including the fossil remains of
land animals that would have been unable to swim across an ocean
were found on South America and Africa. These two continents must
have once been connected.

Plate tectonic theory 



• Volcanoes and Earthquakes happen along plate margins (where two tectonic
plates meet each other).

• Look at the map, the green dots are earthquakes and the triangles are volcanoes.
They only occur when two or more tectonic plates meet each other.

There is one exception,
volcanoes can form at ‘hot
spots’. This is when the tectonic
plates are very then and magma
can break through. An example
is Hawaii.

• There is a pattern because
volcanoes are fed by hot
molten rock from deep within
the Earth this rises to the top
at plate margins (where two or
more tectonic plates meet).



When tectonic plates meet each other at plate margins three things can 
happen:

• Constructive Plate Margins (where two plates move apart)

• Destructive Plate Margins (where two plates move towards one another)

• Conservative (where two plates are sliding along each other)



The differences between the two types of 
crust

• The crust is made up of oceanic and continental crust.

• The oceanic crust is younger than the continental crust.

• The oceanic crust can melt, this destroys it.

• The oceanic crust is heavier than the continental crust.

• The crust is broken up into pieces called plates.



Constructive Plate Margins
• At a constructive boundary the plates are moving

apart. The plates move apart due to convection
currents inside the Earth.

• As the plates move apart (very slowly), magma rises
from the mantle. The magma erupts to the surface of
the Earth. This is also accompanied by earthquakes.

• When the magma reaches the surface, it cools and
solidifies to form a new crust of igneous rock. This
process is repeated many times, over a long period of
time.

• Eventually the new rock builds up to form a
volcano. Constructive boundaries tend to be found
under the sea, e.g. the Mid Atlantic Ridge.



Destructive Plate Margin

• Destructive boundary the plates are moving towards each other.
This usually involves a continental plate and an oceanic plate.

• The oceanic plate is denser than the continental plate so, as they
move together, the oceanic plate is forced underneath the
continental plate.

• The point at which this happens is called the subduction zone. As
the oceanic plate is forced below the continental plate it melts to
form magma and earthquakes are triggered.

• The magma collects to form a magma chamber. This magma
then rises up through cracks in the continental crust. As pressure
builds up, a volcanic eruption may occur.

• An example of this is the Nazca Plate is sub-ducted under the
South American Plate



Conservative Plate Margin

• At a conservative plate margin the tectonic plates slide 
past each other.

• Friction between the plates causes Earthquakes.

• Earthquakes happen along conservative margins as 
stresses gradually build up over many years.

• An example of this is the San Andreas Fault in California. 
The faster moving Pacific Plate is sliding in the same 
direction as the as the slower moving North American 
Plate.

• There are NO VOLCANOES AT THIS MARGIN. This is 
because no magma rises to the surface.



The effects of, and responses to, a tectonic hazard 
vary between areas of contrasting wealth (rich 
country and poor country)



Tectonic Hazards Case Study -

HIC - New Zealand – 2011
• The earthquake measured 6.3 on the Richter Scale. It struck New Zealand

at 12:51 on 22 February 2011. The epicentre was 6 miles South East of
Christchurch and the focus was very shallow at 3.1 miles. The earthquake
occurred on a conservative plate margin where the Pacific Plate slid past
the Australian Plate in the different direction.

LIC - Haiti – 2010
• The earthquake was caused by the North American Plate sliding past the 

Caribbean Plate at a conservative plate margin. The North American Plate 
moved westwards, the Caribbean moved eastwards. The earthquake 
measures 7 on the Richter Scale with an epicentre 16 miles West of Port-
au-Prince and a shallow focus of 5 miles. The earthquake struck at 16:53
(4:53pm) local time on Tuesday 12 January 2010.



You need to know the primary and secondary 
effects of both these Earthquakes.

Effect: Something caused by the Earthquake

Primary effects: The initial impact of a natural event on people 
and property, caused directly by it, for instance the ground 
buildings collapsing following an earthquake. Includes deaths. 

Secondary effects: The after-effects that occur as indirect 
impacts of a natural event, sometimes on a longer timescale, 
for example disease spreading.



Effects of both Earthquakes



You need to know the immediate and long 
term responses of both these Earthquakes.

Response: Something humans do after a disaster happens.

Immediate Responses: Happens straight away after a disaster (for 
example searching for survivors or giving food aid).

Long Term Responses: Happens for a long time after the disaster (for 
example rebuilding houses, paying insurance claims)



Responses of both Earthquakes



Management can reduce the effects of a
tectonic hazard.



Some people still choose to live in hazardous 
areas for a number of reasons…



How can management reduce the effects of tectonic hazards?

Define term Give examples 

Prediction Forecast when and where a 
natural hazard will strike.

Use maps of past earthquakes to predict where 
future ones will be. 

Protection  Actions taken before a hazard 
strikes to reduce its impact.

Earthquake proof buildings
Draw an earthquake proof building in your book. 

Preparation Actions taken to prepare for a 
hazard.

Adverts on TV to warn and prepare people for a 
hazardous event

People have grab bags. Inside them they  have a 
items to aid them if there is a problem .

Monitoring of 
volcanoes 

Looking at volcanoes for any 
changes.

There are warning signs so people monitor changes 
in temperature and size.



AQA definitions

• Preparation: Actions taken to enable communities to respond to, and 
recover from, natural disasters, through measures such as emergency 
evacuation plans, information management, communications and warning 
systems.

• Prediction: Attempts to forecast when and where a natural hazard will 
strike, based on current knowledge. This can be done, to some extent for 
volcanic eruptions and tropical storms, but less reliably for earthquakes.

• Protection: Actions taken before a hazard strikes to reduce its impact, such 
as educating people or improving building design.



WEATHER HAZARDS



Global atmospheric circulation helps to 
determine patterns of weather and climate.



Global Atmospheric Circulation



Tropical storms(hurricanes, cyclones, typhoons) develop 
as a result of particular physical conditions.



Distribution and Formation of Tropical Storms.

Tropical Storms (Typhoon, Cyclone and Hurricane) formed along the
equator and between the tropic of Capricorn and tropic of cancer.

The four factors that are needed form a tropical storm to form are:

• Ocean/Sea temperature over 26 degrees Celsius.

• A cluster of thunderstorms.

• Light wind shear in the atmosphere.

• The Earth spinning on it’s axis.



Structure of a Tropical Storm

Tropical storms all rotate in the
same direction, anticlockwise,
if they form in the Northern
Hemisphere.

So-called "backward" storms,
which rotate clockwise, form in
the Southern Hemisphere.



Tropical storms have significant effects on 
people and the environment.



Climate change and tropical storms

Climate change does affect everyone.  Climate change can cause an 
increase in sea temperature and an increase in sea level.

Frequency: The evidence says that tropical storms may become more 
intense but not necessarily more frequent.

Distribution: Warmer seas mean that the source areas for tropical storms 
become further North and South of the equator.  Higher sea levels mean 
that more low lying coastal communities will be affected.

Intensity: Warmer seas mean more energy to increase the intensity of 
tropical storms.



Weather Hazards Case Study -

• Typhoon Haiyan

• November 2013

• Category 5 storm

• Philippines

• 170mph winds

• 15m high waves.



You need to know the primary and secondary 
effects of Typhoon Haiyan.

Effect: Something caused by the tropical storm

Primary effects: The initial impact of a natural event on people and 
property, caused directly by it, for instance the ground buildings 
collapsing following the tropical storm. Includes deaths. 

Secondary effects: The after-effects that occur as indirect impacts 
of a natural event, sometimes on a longer timescale, for example 
disease spreading.



Primary and Secondary Effects of Typhoon 
Haiyan



You need to know the immediate and long 
term responses to Typhoon Haiyan.

Response: Something humans do after a disaster happens.

Immediate Responses: Happens straight away after a disaster (for 
example searching for survivors or giving food aid).

Long Term Responses: Happens for a long time after the disaster (for 
example rebuilding houses, paying insurance claims)



Immediate and Long Term Responses of 
Typhoon Haiyan



Letting waves go through underneath 
in case of tidal surges.

Triangular shape is the one that some 
cyclone shelters need to acquire in order 

to face strong winds coming from the 
coast with their pointed convex façade. 

Stairs are located at the back of the 
building (the concave side in triangular 

constructions) with railings to help 
people hold or climb. 

Avoids glass shattering.

Storm shelter – long term response



Monitoring: Recording physical changes, such as tracking a tropical storm by 
satellite, to help forecast when and where a natural hazard might strike.

Planning: Actions taken to enable communities to respond to, and recover from, 
natural disasters, through measures such as emergency evacuation plans, 
information management, communications and warning systems.

Prediction: Attempts to forecast when and where a natural hazard will strike, 
based on current knowledge. This can be done, to some extent for volcanic 
eruptions and tropical storms, but less reliably for earthquakes.

Protection: Actions taken before a hazard strikes to reduce its impact, such as 
educating people or improving building design.

Monitoring, Planning, Prediction and  Protection 



Extreme weather events in the UK have
impacts on human activity.



Extreme Weather in the UK.

The Weather is a description of day to day conditions of the atmosphere.

Weather hazards are extreme weather events. Even though the UK has a
moderate climate, it can experience extreme weather.

For example:

• Thunderstorms

• Prolonged Rainfall

• Drought and Extreme Heat

• Heavy Snowfall and Cold

• Strong winds



UK Extreme Weather - Case Study

January 2013 – Extreme Snowfall

Causes of Snowfall –

In January 2013 The UK experienced a severe snowfall. The UK can be 
affected by two types of air masses; high pressure and low pressure. 

Cold dry air from the north or east (high pressure) collides into mild 
moist air from the south or west (low pressure). Where these two air 
masses meet snow is possible. 



Effects of January 2013 Snowfall

This will be in your Year 9 book.
If it is missing, the effects are
on the map.



Management strategies to reduce the risk 
caused by snow

Public Health England’s 
mission is to protect and 
improve the nation’s through 
working with national and 
local government, the NHS, 
industry and the voluntary 
and community sector.

The Cold Weather Plan for 
England is published annually.   







CLIMATE HAZARDS



Climate change is the result of natural and
human factors, and has a range of effects.



Evidence of climate change during the 
Quaternary period 

• Temperature records

• Glacier retreats (shrink)

• Tree rings

• Ice core



The natural greenhouse effect
The Sun heats up the Earth’s surface by short-wave radiation. Some of
this heat escapes back to space as long-wave radiation. Some of the
long-wave is absorbed in the atmosphere by greenhouses gases
(carbon dioxide and methane). This keeps the Earth warm, otherwise it
would be too cold for life to exist.



Possible natural causes of climate change

The Sun’s output changes in cycles of 11 years. When averaged out these changes
have no long-term effect on climate change. The number of dark patches, sunspots,
have caused a slight increase in the Sun’s output during the first half of the 20th

century. However this does not account for global warming since 1970.

Volcanoes give off carbon dioxide, but less than 1% of the carbon dioxide emitted
by human activity. Volcanic eruptions can cool the global temperatures due to
large amounts of ash blocking the Sun’s rays.

The Earth’s orbit changes. As the position of Earth changes sometimes it is
closer to the sun so it is warmer. The Earth spins on a axis at 23.5 degrees. The
tilt changes every 41000 years and the tilt can be closer to the sun



Possible human causes of climate change



Possible Effects of Climate Change

• Agriculture

• Crop yields are expected to decrease for all major world crops.

• Agricultural land on the edge of deserts becomes unusable, through the process
of desertification.

• Crops could be wiped out in low-lying areas that suffer from flooding. With less crops
available on the world market, prices are likely to increase.

• The growing season in some areas will increase. This is a benefit to places such as the
UK as more crops could be grown.

• Sea level changes

• Coastal land is at risk, especially land on deltas.

• Sea defences are under more stress.

• Low-lying land is threatened so the lives of 80 million people across the globe are
threatened.



• Water and ice

• More mass movement can occur as glaciers melt.

• Communities that use the melt water from glaciers may see this supply decrease.
This is especially the case in Asia.

• Economies that rely on skiing as a form of income may suffer as the skiing season
is reduced or disappears through lack of snow.

• Locations suffering from water stress will increase in number.

• Less fresh water will be available in coastal areas as it will mix with sea water,
which is salty.

• Population

• People will migrate from areas suffering drought. Any that remain will be in
danger of dying from starvation and lack of water.

• 17 million people in Bangladesh alone will be threatened by flooding.

• As the world population increases, more people will be living in cities located on
the coast. More people will be affected by coastal flooding as a result.

Possible Effects of Climate Change



Managing climate change involves both
mitigation (reducing causes) and adaptation
(responding to change).



Managing Climate Change

• Managing involves both;

• Mitigating (reducing the causes)

• Alternative energy production, carbon capture, planting trees,
international agreements.

• Adaptation (responding to change)

• Change in agricultural systems, managing water supply, reducing risk
from rising sea levels.








